Water is fundamental to the survival of living beings. It registers every impact and can function as an indicator of environmental stressors. Our objective in the current study was to assess the sanitary conditions of the waters in the Açude, Maria Lucinda and Santa Rosa streams. This was done by checking pH, running quantitative analyses of heavy metals and testing for total coliforms. The effect of ultraviolet (UV) rays on samples positive for coliforms was evaluated. The average pH of the streams ranged between 4 and 7 and changed between drought and rainy season conditions. Chromium and nickel values were above those permitted by the Brazilian National Council on the Environment, CONAMA. In the dry season, zinc values were above those established by CONAMA for waterbodies of Classes 1 and 2. Thermotolerant coliforms were present in all samples collected and above permitted values. After exposing the bacteria to UV light, it was noted that UV irradiation was unable to decrease the bacteria count. Ninety residents who use stream water were interviewed:
INTRODUCTION
Water quality and the control of anthropogenic environmental impacts are very important because the pollution of water with toxic substances causes grave consequences in populations and ecosystems. The interaction of living things with dangerous waterborne pathogenic organisms can cause a wide variety of changes and maladies depending on the degree of contamination and exposure over time (Gerbersdorf et al. ; Vaughn et al. ) .
Due to the growing demands of human consumption, protection of the environment and human health has enormous consequences for the quality of life of urban and rural populations, and this calls for extreme urgency regarding Earth. Resolving these environmental issues also includes a socio-political dimension (Sen & Chakrabarti ) .
Industrial production releases large amounts of heavy metals into the environment, causing major problems. The accumulation of heavy metals in the aquatic environment significantly reduces the availability of water for human use, thus requiring us to employ specialized techniques to recover fresh water (Akpor et al. ) . Because humans and other organisms are at risk from contamination, it is important that the amount of diluted metals transported by water is monitored (Chen et al. ) .
The amounts of chromium, cadmium, zinc, lead, copper, manganese and nickel spread throughout the environment have increased along with global industrialization and the increasing human population (Wang et al. ) . Humans are principally exposed to these toxins by ingesting them in food and water (Lee et al. ) . In the environment, their degradation is slow, and they remain in the soil and at the bottom of streams, lakes and reservoirs for decades (Lourenço & Landim ) .
With exposure to air, groundwater acquires pathogenic microorganisms including Salmonella spp., Shigella spp., Vibrio spp. and Mycobacterium spp. (Cabral ) . The bacteriological quality of water is evaluated by the presence of particular indicator organisms and their population size (Mounaouer & Abdennaceur ) .
Many pathogenic microorganisms present in water are derived from human and animal excreta. The test most often employed to detect these kinds of pollutants examines total coliforms and thermotolerant coliforms (Tomilola et al. ) . The Brazilian National Council on the Environment (CONAMA) states that human drinking water must not exceed a maximum acceptable concentration for thermotolerant coliforms (resolution 357, March 17, 2005) .
Treatment is necessary to control waterborne diseases in the public water supply. The disinfection of water and wastewater can be accomplished with ultraviolet (UV) radiation emitted by low pressure mercury lamps. These lamps emit 85% to 90% of their radiation at a wavelength of 254 nm, which is effective in controlling microorganisms (Shetty et al. ) .
The objective of this paper is to assess the sanitary conditions of the water in the Açude, Maria Lucinda and Santa Rosa streams, Morrinhos, Brazil. To this end, water pH at collection points was determined, and heavy metal and microbiological analyses of samples were performed. A closed questionnaire was also developed and local inhabitants along the banks were interviewed with it to investigate their knowledge of stream contaminants.
METHODS
The study took place along the Açude, Maria Lucinda, and Santa Rosa streams, which are located in Morrinhos, a city in the state of Goiás, Brazil. The study includes a survey of heavy metals present in the streams, and an evaluation of bacterial counts in samples and comparison with previously collected samples. The effect of exposure to UV light on bacterial counts was evaluated and the microorganisms were found to be resistant.
Along these streams are properties where sugar cane and vegetables are cultivated together with cattle and swine. Collection points were chosen near pollution sources, including a slaughterhouse, a tannery and a wastewater treatment facility, and samples were also drawn from underground wastewater.
Few factors distinguished the Açude and Maria Lucinda, so these were analyzed together. Water samples were collected at 44 points along these two streams and at six points along the Santa Rosa. 
RESULTS AND DISCUSSION
The pH values of the water from Açude, Maria Lucinda and Santa Rosa streams were measured. The results are shown in Table 1 , and the pH levels are averaged separately within the dry season and rainy season.
The Lake area pH was within parameters determined by Heavy metals in collected water samples were analyzed. Comparing zinc levels in Urban area 1 and the Lake area located on the Açude and Maria Lucinda streams in the dry season, a significant difference (p < 0.05) was found. Urban area 1 had significantly more zinc than the Lucinda and Santa Rosa streams during the rainy and dry seasons. Table 3 shows total coliform values obtained in this study by analyzing water samples from the Açude, Maria
Lucinda and Santa Rosa streams during both the rainy and dry seasons. The values found were 10 2 cfu/mL up to values larger than 10 7 , i.e. too numerous to count. Table 3 lists the smallest to highest colony counts found on the three streams.
Thermotolerant coliforms in all samples collected were verified to be present and above permitted values, indicating that these streams exceed CONAMA established limits for all water Classes. The high contamination rates of thermotolerant coliforms may be related to the illegal discharge of sewage at all collection points, and to the presence of animals near the streams that expel their excreta on the ground where rainwater can wash it into these waterbodies.
After exposing the bacteria to UV light for 5, 10, 20 and 30 minutes, it was noted that UV irradiation was unable to decrease the bacteria count. At most collection points, the results were too numerous to count, except during the are also commonly tested to detect water pollution (Abia et al. ) .
The local population is aware of pollution in the water sources studied but does not take steps to reduce it. Analyzing water channels and their contamination by pathogens is very important for improving water quality. Together with taking concrete steps, this is necessary for restoring and maintaining water quality and public health.
